Sites of interaction of streptogramin A and B antibiotics in the peptidyl transferase loop of 23 S rRNA and the synergism of their inhibitory mechanisms.
Streptogramin antibiotics contain two active A and B components that inhibit peptide elongation synergistically. Mutants resistant to the A component (virginiamycin M1 and pristinamycin IIA) were selected for the archaeon Halobacterium halobium. The mutations mapped to the universally conserved nucleotides A2059 and A2503 within the peptidyl transferase loop of 23 S rRNA (Escherichia coli numbering). When bound to wild-type and mutant haloarchaeal ribosomes, the A and B components (pristinamycins IIA and IA, respectively) produced partially overlapping rRNA footprints, involving six to eight nucleotides in the peptidyl transferase loop of 23 S rRNA, including the two mutated nucleotides. An rRNA footprinting study, performed both in vivo and in vitro, on the A and B components complexed to Bacillus megaterium ribosomes, indicated that similar drug-induced effects occur on free ribosomes and within the bacterial cells. It is inferred that position 2058 and the sites of mutation, A2059 and A2503, are involved in the synergistic inhibition by the two antibiotics. A structural model is presented which links A2059 and A2503 and provides a structural rationale for the rRNA footprints.